The Significance of Gastric Antibodies Dr Consequences ofIntrinsic Factor Antibodies Intrinsic factor is a protein produced by the gastric parietal cell. Its function is to bind dietary vitamin B12 and thereafter to attach itself to receptors on the vili of the ileum and so enable vitamin B12 to be absorbed. The amount of intrinsic factor produced is vastly in excess of the amount required to fulfil this function and only when the intrinsic factor output falls to less than 1 % of normal will evidence of impaired vitamin B12 absorption appear (Ardeman et al. 1964) .
Antibodies to intrinsic factor are present in the sera of 55-57 % of patients with addisonian pernicious anmmia (Ardeman & Chanarin 1963 , Fisher & Taylor 1965 , Doniach et al. 1965 . The detection of these antibodies depends upon the observation that intrinsic factor which has reacted with antibody is no longer able to bind vitamin B12 (Abels et al. 1963, Ardeman & Chanarin 1963) .
Evidence that Intrinsic Factor Antibodies
May Play a Role in Pernicious Anamia If intrinsic factor antibodies are able to influence vitamin B12 absorption they can only do so at sites of possible contact with intrinsic factor, namely (a) the gastric parietal cell, (b) in the gut lumen where B12 links to intrinsic factor, or (c) in the ileum where the B12-intrinsic factor complex becomes adsorbed on to the surface cells.
The evidence for a possible role of intrinsic factor antibody is as follows:
(1) There is the association of pernicious anemia with other disorders also thought to be of 'autoimmune' pathogenesis such as thyroid disorders (Irvine et al. 1962 , Doniach et al. 1963 , Markson & Moore 1962 .
(2) Resistance to hog intrinsic factor: The development of resistance to therapy with oral hog intrinsic factor in man (Schwartz 1958 ) provides an experimental model of what may happen in untreated addisonian pernicious anemia. The failure of hog intrinsic factor to augment vitamin B12 absorption in resistant cases is associated with the appearance of a y-globulin fraction in the sera of such patients which appears to inactivate intrinsic factor. Further there is evidence that this factor, presumably an antibody, is active at small gut level. Resistance to hog intrinsic factor can be overcome temporarily by giving a large dose of hog preparation orally (Cooper & Lowenstein 1963) . On the other hand immunization by parenteral injections of hog extract (Kaplan et al. 1962 ) stimulated the production of intrinsic factor antibodies in serum but did not affect vitamin B12 absorption presumably because antibodies were absent from the gut wall. Crabbe & Carbonara (1965) have demonstrated the production of yA, yM and yG immunoglobulins in the lamina propria of the small gut in man.
(3) Comparison of pernicious anamia and postgastrectomy megaloblastic anamia: There are two common intrinsic factor deficiency states in man, pernicious anemia and gastrectomy. We have been unable to demonstrate intrinsic factor antibodies in over 40 consecutive patients with postgastrectomy megaloblastic anemia due to vitamin B12 deficiency. Further the amount of intrinsic factor remaining in the gastric juice in pernicious anemia and postgastrectomy patients who have vitamin B12 malabsorption is similar (Ardeman & Chanarin 1966a) . Nevertheless, the postgastrectomy group absorb on the average 0X2 pg from a 1X-0 pg dose of oral vitamin B12 as compared to an average absorption of 0-1 pg in pernicious anmmia (Mollin & Hines 1964) . A likely explanation for this difference is that in pernicious anamia the effect of intrinsic factor is blocked by the corresponding antibody but that this does not apply after gastrectomy. (4) Gastric atrophy and pernicious anamia: It is rare for a transition from gastric atrophy to pernicious anemia to be observed clinically (Whiteside et al. 1964 , Siurala et al. 1961 ). Further, with rare exceptions, patients with gastric atrophy but still adequate vitamin B12 absorption do not have antibodies to intrinsic factor (Coghill et al. 1965) . It is therefore possible that once gastric atrophy has developed and the amount of intrinsic factor available has become reduced (Ardeman & Chanarin 1966b) that the final failure of vitamin B12 absorption is conditioned by the appearance of an intrinsic factor antibody.
In the interesting juvenile autoimmune group of pernicious anemia the development of this disorder at a relatively young age (early teens) is always associated with an intrinsic factor antibody (Doniach & Roitt 1964) .
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Objections to the 'Autoimmune Hypothesis' in Pernicious Anwmia
(1) Augmentation of vitamin B12 absorption by human intrinsic factor: Five hundred units of human intrinsic factor as a single dose usually restores the absorption ofvitamin B12 in pernicious anwmia. This is unlike the situation in the development of resistance to hog intrinsic factor where comparable doses of this material fail to augment vitamin B12 absorption.
On the other hand the usual output of intrinsic factor in parnicious anwmia is far less than 500 units (Ardeman & Chanarin 1965a) and an oral dose of 500 units of intrinsic factor may be enough to overcome the block to absorption.
(2) Intrinsic factor antibodies without pernicious anwmia; At least 8 patients with intrinsic factor antibodies without pernicious anvmia have been described (Ardeman et al. 1966 , Doniach & Roitt 1964 , Jeffries eta. 1962 , te Velde et al. 1964 ). If simple gastric atrophy without intrinsic factor antibody is not the usual precursor of addisonian pernicious anemia, does this small group of patients with varying degrees of atrophic change in the gastric mucosa represent the usual pre-pernicious anemia state? We have followed 5 patients in this group for one year. There has been no change in B12 absorption in these patients. Four had adequate intrinsic factor output (1 1,000 to 1,200 units in 1 hour). The fifth patient had only 200 units of intrinsic factor in 1 hour after histamine. Thus, as yet, there is no evidence of a transition to the absorptive pattern of addisonian pernicious anwmia taking place.
(3) Absence of demonstrable intrinsic factor antibody in 40% ofpernicious anamia patients: There are no clinical or hematological differences between pernicious anemia patients with intrinsic factor antibodies and those without such antibodies. Both groups appear to absorb vitamin B12 better with hog intrinsic factor than with human intrinsic factor (Ardeman & Chanarin 1965b ). If this difference is due to an antibody to human intrinsic factor it must be present, at least at cellular level, in both groups. Further, both groups respond equally well to steroid therapy although postgastrectomy patients do not show such a response (Ardeman & Chanarin 1965c ). If steroids act in pernicious anemia via the suppression of an autoimmune mechanism they evidently do so in both these groups, for there does not appear to be any demonstrable difference between patients with the antibody in serum and those without.
Conclusion
Many of the known facts about addisonian pernicious anemia can be explained on the assumption that an antibody against intrinsic factor is present in the gut wall. However, direct proof that the intrinsic factor antibody influences vitamin B12 absorption is still lacking.
